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(54) EXHAUST GAS PURIFYING DEVICE 

(57)Abstract: 

PURPOSE: To prevent any trouble which is caused by discontinuance 
of regeneration by writing a on-generation display signal for displaying 
on-regeneration of a filter in a non-volatile memory, in an exhaust gas 
purifying process for burning particulates by an electrically heating 
means, and displaying the on-regeneration signal at the time of 
starting of regeneration when discontinuance of regeneration is 
generated. 

CONSTITUTION: A particulate collecting amount is calculated by a 
memory map on the basis of exhaust pressure in front and rear of a 
filter 2 which are detected by pressure sensors 7, 17 and engine 
rotational speed which is detected by a rotational speed sensor 18, a 
lamp 91 for assigning regeneration of the filter 2 is lightened when the 
collected amount exceeds a prescribed threshold value. The advance 
step of regeneration motion which is memorized in a non-volatile 

memory which is stored in a controller 8 is displayed on a stage displaying lamp 92. It investigates whether 
regeneration is completed or not. When regeneration is not completed, it is assume that discontinuance is 
generated in previous regeneration, and a regeneration discontinuance lamp is turned on. When an 
operator judges on the basis of display of the lamp 92 or the regeneration discontinuance lamp that 
regeneration is affirmative, a starting switch is turned on, and execution of regeneration is instructed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention carries out uptake of the particle component (particulate) contained during a 

Diesel engine's exhaust air, and relates to the exhaust gas purge to reproduce. 

[0002] 

[Description of the Prior Art] In the conventional exhaust gas purge, when a control means controls an electric heat 
means and an air-supply means according to a fixed control sequence, a particulate is burned and the filter is 
reproduced. Moreover, it is proposed that it supplies electric power from an external power in filter playback power 
since power required for filter playback becomes [ only a pair ] the capacity of a mounted dc-battery and is large. In 
this case, electric power is supplied to an electric heat means and an air-supply means from an external feeder system 
through a switching means, a feeder, and a connecting plug. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if a noise invades into the above-mentioned control means from 
the exterior, possibility that the interior of a control means will be reset in spite of the playback middle in fact, or a 
condition will change can be considered. Moreover, if the electric supply from an external power intercepts during 
playback by which off causes, such as interruption of service of an external power, drawing of a plug, and a no fuze 
breaker, playback will be interrupted on the way. 

[0004] If such playback interruption arises, trouble will arise in the next playback by particulate survival etc. This 

invention is made in view of the above-mentioned problem, and it sets it as the 1st purpose to offer the exhaust gas 

purge which can display playback interruption. Moreover, it sets it as the 2nd purpose to offer the exhaust gas purge 

which can display the advance phase of the control sequence at the playback interruption time. 

[0005] Moreover, it sets it as the 3rd purpose to carry out a self-test and to offer a correctable exhaust gas purge, when 

an error arises in the advance phase of a control sequence. 

[0006] 

[Means for Solving the Problem] The filter which the exhaust gas purge of this invention is arranged by the exhaust air 
path of a mounted diesel power plant, and carries out uptake of the particulate, An electric heat means to burn said 
particulate, and the air-supply means which carries out air supply to said filter, In an exhaust gas purge equipped with 
the electric supply control means which controls the electric supply to said electric heat means and said air-supply 
means, and the control means which controls said electric supply control means based on a predetermined control 
sequence, and reproduces a filter The nonvolatile memory from which a status signal is written in during the playback 
which shows that it is [ filter ] under playback during the playback as which said control means means under activation 
of said control sequence, and a status signal is eliminated during said playback at the time of said playback termination, 
It is characterized by having a display means to display the storage information on said nonvolatile memory at the time 
of said playback initiation. 

[0007] In addition, with the time of playback initiation, the condition that playback was interrupted and the internal 
state of a control means was reset by the initial state is included here. In a suitable mode, it judges with interruption of 
said playback having produced said control means, when said nonvolatile memory had already memorized the status 
signal during said playback at the time of said playback initiation. 

[0008] In a suitable mode, said nonvolatile memory carries out the sequential storage of the advance phase of said 
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control sequence as a status signal during said playback. In a suitable mode, electric power is supplied to said electric 
supply control means and said control means from an external power. In a suitable mode, electric power is supplied to 
said electric supply control means from an external power, and is supplied to said control means from a mounted dc- 
battery. 

[0009] In a suitable mode, said control means interrupts advance of said electric supply control sequence at the time of 
said electric supply halt detection while detecting an electric supply halt to said electric supply control means. 
[0010] 

[Function and Effect(s) of the Invention] A control means controls the electric supply control means which controls the 
electric supply to an electric heat means and said air-supply means based on a predetermined control sequence, and 
reproduces a filter. In this invention, especially a control means has nonvolatile memory and a display means, a status 
signal is written in during the playback which shows that nonvolatile memory is [ filter ] under playback during 
playback, and a status signal is eliminated during said playback at the time of playback termination. Moreover, a 
display means carries out the alarm of the information based on the storage information or storage information on 
nonvolatile memory at least at the time of playback initiation. 

[001 1] Since a status signal will be displayed during playback at the time of subsequent playback initiation (initiation 
of a control sequence) when playback interruption arises during playback (under control sequence advance) if it does in 
this way, an operator can recognize and cope with that playback was interrupted in front. In a suitable mode, it judges 
with interruption of playback having produced the control means, when nonvolatile memory had already memorized 
the status signal during playback at the time of playback initiation. 

[0012] If it does in this way, since a control means can recognize the existence of the last playback interruption in 
playback initiation at least, the propriety of subsequent playback initiation etc. can be judged, for example, and the 
measures of choosing prohibition of playback initiation or playback or playback initiation by the special control 
sequence according to it can be taken. In a suitable mode, nonvolatile memory carries out the sequential storage of the 
advance phase of a control sequence as a status signal during playback. 

[0013] If it does in this way, an operator can be recognized to be what playback interruption produced when the 
advance phase was a phase the middle at the time of playback initiation, and it can recognize and he can choose [ in 
which advance phase moreover playback interruption arose, and ] the prohibition of playback initiation or playback, or 
the playback initiation by the special control sequence based on the information. In a suitable mode, electric power is 
supplied to an electric supply control means from an external power, and is supplied to a control means from a mounted 
dc-battery. And a control means interrupts advance of an electric supply control sequence at the time of electric supply 
halt detection while detecting an electric supply halt to an electric supply control means. 

[0014] If it does in this way, in spite of having interrupted playback in fact by electric supply halt from an external 
power, the fault that the control means to which electric power is supplied from a mounted dc-battery etc. will advance 
a control sequence as it is can be prevented. 
[0015] 

[Example] One example of the exhaust gas purge of this invention is shown in drawing 1 . This exhaust gas purge has 
the filter hold case 1 of both-ends sealing, and the upstream pressure sensor 7 for exhaust-pressure detection, the 
temperature sensor 6, the heater (electric heat means as used in the field of this invention) 1 1, the filter 2, and the 
downstream pressure sensor 17 for filter down-stream pressure detection are arranged in order from that upstream in 
the filter hold case 1 to the downstream. The exhaust pipe 3 of a diesel power plant 20 is arranged in the end wall of the 
upstream of the filter hold case 1, and the airpipe 10 has branched from from while being an exhaust pipe 3. The airpipe 
10 is connected with the outlet of the blower 13 for air supplies (air-supply means as used in the field of this invention) 
through the solenoid valve 14. 

[0016] On the other hand, the output signal of the rotational frequency sensor 18 with which drive control of the above- 
mentioned heater 1 1 and the motor M of a blower 13 was carried out by the controller (control means) 8, and the diesel 
power plant 20 was equipped is outputted to a controller (control means as used in the field of this invention) 8. the 
controller 8 possesses the microcomputer (not shown) with a built-in A/D converter, processes the various data from 
the engine-speed sensor 18 of a diesel power plant 20, pressure sensors 7 and 17, a temperature sensor 6, the partial 
pressure circuit 58, etc., carries out closing motion control of the relay switches 55 and 56, and controls a heater 1 1 and 
a blower 13 - the abnormality alarm lamp 9 is both turned on at the time of an abnormal occurrence (an abnormality 
signal is outputted). In addition, 91 is a playback indicator lamp. In this example, electric power shall be supplied to the 
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controller 8 from the mounted dc-battery (not shown). 

[0017] The high order side outgoing end of the rectifier 51 with which an external power 5 carries out full wave 
rectification of the three-phase-alternating-current 200V to which electric power is supplied from a source power 
supply 50 to direct-current 24V, and a rectifier 51 is impressed to the feeder 54 of an exhaust gas purge through a 
magnet switch 52 and a connecting plug 53, and the lower order side outgoing end of a rectifier 51 is grounded. 
Moreover, the terminal of the output side of a magnet switch 52 is grounded through a source pilot lamp 61 and 
auxiliary resistance 62 **. 

[001 8] A feeder 54 supplies electric power to each high order edge of a heater 1 1 and blower drive-motor M, the lower 
order edge of a heater 1 1 is grounded through a relay switch 56, and the lower order edge of blower drive-motor M is 
grounded through the relay switch 55. Furthermore, the partial pressure of the electrical potential difference of a feeder 
54 is carried out in the partial pressure circuit 58 which comes to carry out series connection of resistance Rl and the 
resistance R2, and it is outputted to a controller 8. The controller 8 possesses the microcomputer (not shown) with a 
built-in A/D converter, as mentioned above, and the inputted above-mentioned partial pressure is changed into a digital 
signal by this A/D converter, and is read into a microcomputer (not shown). 

[0019] A filter 2 is a honeycomb ceramic filter (the NGK Insulators kk make, diameter [ of 5.66 inches ] x die length of 
6 inches), and is calcinated in the shape of a cylindrical shape by being made from porous cordierite. A filter 2 has the 
air hole of a large number which penetrate the both-ends side, the sealing plug of one side of the adjoining air hole is 
carried out at an upper edge, and the sealing plug of the another side is carried out at the down-stream edge. Exhaust 
gas penetrates the porous septum between the adjoining air holes, and uptake only of the particulate is carried out into 
an air hole. The both-ends side of a filter 2 separated predetermined distance to the both-ends side of a case 1, and has 
met it. 

[0020] A heater 1 1 consists of an electric heat resistor made from a nichrome wire, and contiguity arrangement is 
carried out at the end face which hits the upstream at the time of playback of a filter 2. Hereafter, actuation of this 
equipment is explained. 

(Particulate uptake actuation) The exhaust gas discharged from the diesel power plant 20 is introduced in a case 1 
through an exhaust pipe 3, uptake of the particulate in exhaust gas is carried out with a filter 2, and the purified exhaust 
gas is discharged outside from a tail pipe 4. 

[0021] (Filter playback stage distinction actuation) Next, the filter playback distinction routine which investigates the 
existence of the need for playback of a filter 2 is explained with reference to drawing 2 . A filter playback distinction 
routine starts this filter playback distinction routine with starting of an engine 20, and it computes the amount of 
particulate uptake based on a storage map based on the exhaust gas pressure PI and P2 which pressure sensors 7 and 17 
detect at step 100, and engine-speed n which the engine-speed sensor 18 detects. 

[0022] Next, if it investigates whether the amount G of particulate uptake searched at step 108 exceeded the 
predetermined threshold Gt, and it does not exceed, and a return is carried out to step 100 and it exceeds, it will 
progress to step 1 1 1 . At step 1 1 1, the lamp 91 which orders it filter playback is turned on, and a routine is ended. 
[0023] Next, a filter playback running routine is explained with reference to drawing 3 - drawing 6 . In this example, if 
supply voltage is impressed to a controller 8 from a mounted dc-battery, a filter playback running routine will be started 
(if only one step turns for example, an ignition key switch), and will progress to step 200. In addition, before 
progressing to step 200, it investigates whether the engine has stopped or not, if it has not stopped, it stands by, and as 
long as it stops, it may be made to progress to step 200. 

[0024] After each part of a controller 8 is reset by the initial state, the advance phase (henceforth a stage) of the 
playback actuation (control sequence) memorized by the nonvolatile memory (not shown) of controller 8 built-in is 
expressed to the stage display lamp (advance phase display means) 92 as step 200. in this example, this nonvolatile 
memory consists of a 2-bit EEPROM eel, and is mentioned later - as - 00 - the completion condition of playback - 
10 expresses a combustion stage and 1 1 expresses [01 ] the cooling stage for the preheating stage. 
[0025] Next, nonvolatile memory investigates whether it is the completion condition 00 of playback (202), if it is not 
00, the last playback will turn on the playback interruption lamp which is not illustrated as what interruption produced, 
and will progress to step 206, and if it is 00, the last playback will progress to step 206 directly as what was completed. 
At step 206, if an operator judges it as playback O.K. based on the display of the above-mentioned lamp 92 or a 
playback interruption lamp, a non-illustrated start switch will be pushed and it will be ordered reproductive activation. 
[0026] At the following step 208, like step 204, when the contents of storage of nonvolatile memory judge whether it is 
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00, it investigates whether the last playback interruption arose, if it is the completion of playback, it will progress to 
step 220, and if it is playback interruption, it will progress to step 210. At step 210, the interruption-of-service flag V 
judges by 1 or 0 whether the last playback interruption is because the electric supply to a feeder 54 from an external 
power 5 was intercepted by a certain cause (power-source omission sake), if it is power-source omission, it will 
progress to step 240 (if V is 1), and if it is not power-source omission, it will progress to step 212 as noise omission (if 
V is 0). in addition, this noise omission — the electromagnetism from the outside to into a controller 8 — the failure with 
which a controller 8 will be reset by the initial state by invasion of a noise etc. is meant. 

[0027] If add 1 to the count N of noise omission at step 212, and it investigates whether the count N of noise omission 
next amounted to 4 times (214), progresses to step 240 and it progresses to playback activation, if N is less than 4 
times, and N amounts to 4 times, an alarm lamp 91 will be turned on as what a certain serious electronic failure 
produced, and this routine will be ended. Next, the above-mentioned playback interruption explains the actuation which 
detects whether it is power-source omission with reference to the subroutine of drawing 6 . 

[0028] This subroutine is an interruption routine and is periodically performed for every predetermined time progress. 
First, it writes in the nonvolatile memory of built-in of it for a controller 8, using Flag V as 1 as power-source omission, 
if a return is carried out to a main routine noting that the electric supply to switches (electric supply control means) 55 
and 56 is normal (as noise omission), if the input voltage from the partial pressure circuit 58 investigates whether it is 
more than convention level (302) and it is above, and it is the following (304), and progresses to step 306. 
[0029] At step 306, in order to avoid unnecessary discharge of a mounted dc-battery, this whole routine is ended so that 
it may turn off the switch which controls the electric supply to a controller 8 and only the control sequence of this 
controller 8 may not advance, although electric power is not supplied from an external power 5. Thereby, electrical- 
potential-difference omission or noise omission can be distinguished with the flag V of nonvolatile memory. 
[0030] On the other hand, when judged with the completion of playback at step 208, the following combustion-control 
subroutines (control sequence) are performed. First, a stage 01 (preheating stage) is written in the nonvolatile memory 
which memorizes a stage (advance phase) (220), and then the below-mentioned preheating subroutine (222) is 
performed. A stage 10 (combustion stage) is written in the above-mentioned nonvolatile memory after termination of 
this preheating subroutine (222) (224), and then the below-mentioned ignition and a combustion subroutine (226) are 
performed. A stage 1 1 (cooling stage) is written in the above-mentioned nonvolatile memory after this ignition and 
termination of a combustion preheating subroutine (226) (228), next the below-mentioned cooling subroutine (230) is 
performed, a stage 00 (the completion stage of playback) is written in the above-mentioned nonvolatile memory (232), 
a controller power source is omitted (233), and a routine is ended. 

[003 1] If time amount Ta (here 1 minute) progress is carried out after starting a blower 13, as for the above-mentioned 
preheating subroutine, only time amount Tb will perform energization of the preheating power to a heater 1 1 . As for 
above-mentioned ignition and the above-mentioned combustion subroutine, only time amount Td energizes larger 
ignition power to a heater 1 1 after the above-mentioned preheating power energization termination, and only time 
amount Td energizes the after that more small combustion self-sustaining power Te to a heater 1 1 . 
[0032] The above-mentioned cooling subroutine intercepts the energization to a heater 1 1 after time amount Td 
progress, next if time amount Te passes, it will intercept the energization to a blower 13. Next, the playback actuation 
at the time of playback interruption generating is explained with reference to drawing 5 . First, it investigates whether 
at step 240, interruption arose from the contents of stage storage of the nonvolatile memory which memorizes a 
playback interruption stage in (01) at the time of a preheating (S240). If it investigates whether 5 minutes or more 
passed after this interruption when interruption arises in (01) at the time of a preheating (S249), and 5 minutes or more 
have not passed, it investigates whether the power source was recovered (S250), and if it has not recovered, a return is 
carried out to step 249. And if a power source returns within 5 minutes, Flag V will be reset to 0 (S251), and it 
progresses to step 222, and a preheating is resumed. Moreover, when a power source is not recovered within 5 minutes, 
a warning lamp 91 is turned on, playback for the second time is demanded from an operator (S216), and a routine is 
ended. 

[0033] It investigates whether on the other hand, when it investigated whether interruption arose in (10) at the time of 
ignition and combustion if playback interruption did not arise at step 240 (S242) and interruption arose, if it 
investigated whether 5 minutes or more passed after this interruption (S255) and 5 minutes or more had not passed, the 
power source was recovered (S256), and if it has not recovered, a return is carried out to step 255. And if a power 
source returns within 5 minutes, Flag V will be reset to 0 (S254), step 226 is lit spontaneously, and combustion is 
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resumed. Moreover, when a power source is not recovered within 5 minutes, a warning lamp 91 is turned on, playback 
for the second time is demanded from an operator (S216), and a routine is ended. 

[0034] On the other hand, if it investigates whether the power source was recovered if it is not interruption at the time 
of ignition and combustion, and it will investigate to (1 1) whether 5 minutes or more passed (S255) and 5 minutes or 
more will not have passed after this interruption in it as what interruption produced at the time of cooling by ventilation 
(S256), and it has not recovered at step 242, a return is carried out to step 255. And if a power source returns within 5 
minutes, Flag V will be reset to 0 (S258), and it progresses to step 230, and cooling is resumed. Moreover, a starter (not 
shown) is considered as prohibition of starting for 30 minutes noting that a filter 2 is high temperature and engine 
restart is not desirable to cooling of a filter 2, when a power source is not recovered within 5 minutes (S257). 
(Deformation mode) Although subsequent processing actuation was made the same in addition in the playback 
interruption with the time of ignition / combustion actuation in the above-mentioned example when a power return was 
carried out within 5 minutes Ignition / combustion subroutine 226 is divided into five steps, a stage is written in, 
respectively, and when a power return is carried out within 5 minutes, ignition / combustion actuation may be resumed 
from a phase or before one of them in the middle of ignition / combustion actuation memorized by nonvolatile 
memory. However, since it becomes eight stages on the whole in this case, the nonvolatile memory which memorizes a 
stage is [ triplet ] necessary. Of course, playback actuation is also further subdivisible on many stages with the 
nonvolatile memory of many bits. 

(Example 2) Next, the case where electric power is supplied to the controller 8 from the external power 5 is explained 
with reference to the flow chart of drawing 7 . This flow chart skips steps 210-216 in the flow chart of drawing 3 . 
[0035] Moreover, in this case, the routine of the actuation which resets Flag V to 0 at step 248, and drawing 6 is 
omitted, and processing with noise omission and power-source omission is made the same. Step 306 is also 
unnecessary. 

(Example 3) In this example, electric power is supplied to it through diode 54b from mounted dc-battery 54c while 
electric power is supplied to a controller 8 through diode 54a. At this time, the electric supply electrical potential 
difference of an external power 5 is highly setup slightly (+ 12.5 V) from the full charge electrical potential difference 
(+12V) of mounted dc-battery 54c. 

[0036] If it does in this way, electric power is usually supplied by the controller 8 from an external power 5, and when 
the electric supply from an external power 5 should be intercepted, electric power will be supplied from mounted dc- 
battery 54c. Moreover, since an external power 5 does not have to carry out juxtaposition charge of the mounted dc- 
battery 54c, it can be made into small small capacity. Also in this example, control by the same routine as an example 1 
or an example 2 can be performed. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The filter which is arranged by the exhaust air path of a mounted diesel power plant, and carries out uptake 
of the particulate, An electric heat means to burn said particulate, and the air-supply means which carries out air supply 
to said filter, In an exhaust gas purge equipped with the electric supply control means which controls the electric supply 
to said electric heat means and said air-supply means, and the control means which controls said electric supply control 
means based on a predetermined control sequence, and reproduces a filter The nonvolatile memory from which a status 
signal is written in during the playback which shows that it is [ filter ] under playback during the playback as which 
said control means means under activation of said control sequence, and a status signal is eliminated during said 
playback at the time of said playback termination, The exhaust gas purge characterized by having a display means to 
display the storage information on said nonvolatile memory at the time of said playback initiation. 
[Claim 2] Said control means is an exhaust gas purge according to claim 1 which is what is judged as interruption of 
said playback having arisen when said nonvolatile memory has already memorized the status signal during said 
playback at the time of said playback initiation. 

[Claim 3] Said nonvolatile memory is an exhaust gas purge according to claim 1 which is what carries out the 
sequential storage of the advance phase of said control sequence as a status signal during said playback. 
[Claim 4] Said electric supply control means and said control means are an exhaust gas purge according to claim 1 to 
which electric power is supplied from an external power. 

[Claim 5] It is the exhaust gas purge according to claim 1 with which electric power is supplied to said electric supply 
control means from an external power, and is supplied to said control means from a mounted dc-battery. 
[Claim 6] Said control means is an exhaust gas purge according to claim 5 which is what interrupts advance of said 
electric supply control sequence at the time of said electric supply halt detection while detecting an electric supply halt 
to said electric supply control means. 
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